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1 
This invention' relates, fo regulating systems, 
and in particular fo systems for regulating and 
controlling the temperature oï windows ïor-air- 
craft. This application is- related fo Serial No. 
150,265, filed Match 17, 1950, and having the 
saine inventor and assignee.as the present appli- 
cation. 
In the aircraft industry, considerable develop- 
ment work has been done.in connection With pre- 
venting frosting of the windows of the aircraït. 
legulating systems of the ype  disclosed ,and 
clairned .in rny Patent No.-2,462,207» -which .Issued 
February 22, 1949, have been developed.and used 
as well as a ntumber of others. However, in all of 
the known systems, an excessive differentiál in 
temperature is fotmd between the source of heat 
in the window and other points in the wirdow 
when the heating element ïor the window is flrst 
energized, especially when the window and heat- 
ing element is subjected fo severe cold tempera- 
tures. Such excessive differential in tempera- 
tures is more frequently round when the heating 
elements ïor the windows are initially energized. 
An object oï this invention is to providein a 
regulating system for controlling ,the temperature 
of a window exposed fo various weathercondi- 
tions and fo prevent excessive differentials in 
temperature throughout the window. 
Another object oï this invention s fo provide 
in a regulating system for controlling the tem- 
perature oï.a window exposed fo variousweather 
conditions, fo also control the rate of heatlng the 
window to a given, temperature. 
A more specific object of this invention is fo 
provide, in.a system for.heating a window, for 
controlling the rate of input fo the window-as 
the window is being heated, and for preventing 
over-heating of the window. 
Other objects of this invention wfll become ap- 
parent from the foltowing description when taken 
in conjunction with the accompanying drawing, 
in which: 
Figures 1-and 2 are diagrammatic views of 
paratus and circtfits invotving the teachings of 
this invention. 
leferring to the drawing, and in particutar to 
Fig. 1 thereof, this invention is ittustrated.by ref- 
erence fo a system for controtling the temperature 
of a window pane 10. The window pane |0 is of 
a well known sandwich type having the-heating 
element (not shown) imbedded therein disposed 
fo be energized for effectivety heating the window 
pane. Such window panes are fltustrated in-my 
Patent No. 2,462,207, referred to hereinbefore, 
and are more futty described in Technical Glass 

.2 
Bulletin No. 15, of the: Pittsbtu'gh Plate Glass 
Company of Pittsburgh, Pennsytvania. 
In order fo suppty current fo the heating ele- 
ment (not.shown) of the.window pane |0, one 
5 terminal I! of the heating etement is connected 
as by a conductor 12. fo a terminal 14 of a source 
of power (not shown), another, terminal ! 5 of the 
hea.ting element being disposed fo be connected 
through a conductor 15 and a contact member 
10.10 of a contactor 20, and conductor 22 to the other 
. ter-minal 24 .of .the source.of power (hOt hown). 
The contactor 2{} is also provided with an ener- 
gizing .winding 2 which is disposed to be ener- 
gized fo control the operation of the contactor 20 
15 fo and. from s circuit ctosing position. 
In order to controt the energization of the 
winding.26 of the contactor 20, a polarized relay 
20 is provided having a pivoted armature contact 
member. $0 disposed to:be operated intoand out 
20 of engagement with a fixed contact' member 2 
for establishing an energizing circuitfor the 
winding 2. The potarized relay 28 is of the 
usual construction, being provideJd with an ener- 
25 gizing winding  which-in this instance is con- 
nected across the output terminals 3 and $ of a 
resistance.bridge circuit $5 to be energized in ac- 
cordance :with the conditions of balance.of the 
bridge circuit . 
The. resistance bridge $6 is composed ofa ' plu- 
30 rality of elements forming the legs thereof/-and 
is connected at the input terminals$ and $9 
thereof to a separate source of.power as repre- 
sented by the positive and negative symbols. In this 
instance, one teg of. the resistance bridge circuit 
35.30 inctudes a temperature sensitive element 0, 
whereas another temperature sensitive element. 
is disposed in another teg of the resistance bridge 
. The other legs of the resistance bïidge .$ 
are formed of ïesistors 42 and  which are pref- 
40 erabty formed of a material having a tow tem- 
perature coeflïcient of resistance, such as Ad- 
rance, whereas the temperature sensitive ete- 
ments 38 and 4 are formed of materiat, such as 
nickel wire having a high temperature coeflïcient 
45 of resistance. In this instance, the temPerature 
sensitive etement 0 is dispesed in juxtaposition 
.with respect fo the window pane 10 so that the 
resistance of the temperature sensitive element 
$8 witl vary directly as the temperature of the 
50 window pane |0. Preferably, the temperature 
sensitive etement $0 is imbedded between the 
tayers of .gtass forming the sandwich type of 
window.pane 10 so as tobe tirectly affected by 
the .temperature developed in 'the window pane. 
55 In the embodiment of this invention illustrated 
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in Fig. 1, the temperature sensitive element 4{} 
is disposed or so associated with an auxiliary heat- 
ing element 46 as fo be directly alIected by the 
temperature of the heating element 46, so as to 
bave a direct effect on the balance of the resist- 
ance bridge 36. Where desired, the resistance 
heating element 46 and the temporature sensitive 
element 4{} may be enclosed in a separate con- 
tainer, as indicated by the dotted lines 46, and 
may be positioned at any desirable location within 
the aircraft. The heater element 4{} is disposed 
to be supplied ïrom a separate source of power as 
indicated by the positive and negative symbols 
whenever power is supplied ïrom the terminals 
and 24 to the conductors 2 and 22. Thus, a re- 
lay 6{} is provided having its energizing v¢inding 
62 connected across the conductors 2 and 22, the 
contact member 64 of the relay 6{} being so dis- 
posed that when the winding 52 is energized the 
contact member 64 connects the auxiliary heat- 
ing element 46 tobe energized. If is tobe noted 
that the heating element 46 v¢ill thus always be 
energized as long as the power source is connected 
to energize the conductors 12 and 22 regardless 
of whether or hOt power is supplied to the heat- 
ing element (not shown) of the window pane 
In operation, the temperature sensitive ele- 
ments 4{} and 38 Iunction in the resistance bridge 
circuit 36 to control the energization and conse- 
quently the operation of the polarized relay 28, 
to thereby control the operation of the contactor 
2{ to connect the heating element of the window 
pane which is to be energized. The temperature 
sensitive element 4{} being responsive to the heat- 
ing of the auxiliary heating element 4{} increases 
its resistance in proportion to the increase in 
temporture of the auxiliary heating element 4{} 
to so affect the balance of the resistance bridge 
circuit 36 as to cause an operation of the armature 
contact member 3{} of the polarized relay 26 to 
engage the contact member 32 to effectively en- 
ergize the contactor 2{} to connect the heating ele- 
ment (hot shown) of the window pane {} to the 
power source. As long as the temperature of the 
heating element 46 is above the temperature of 
the window pane {}, the temperature sensitive 
element 4{} functions to thus maintain the un- 
balance of the resistance bridge 36 to in effect 
maintain the contactor 2{} in its circuit closing 
position to supply current to the heating element 
(hot shown) of the window pane ! 
However, if the temperature of the window 
pane 0 should increase at a rate more rapid 
than the rate of heating the auxiliary heating 
element 46, then the resistance of the tempera- 
ture sensitive element 36 increases at a faster 
rate than the resistance of the temperature sensi- 
tive element 4} to thereby so change the balance 
of resistance of the resistance bridge circuit 3{} 
as to tend to bring the resistance bridge into bal- 
ance. Under such conditions, the polarized relay 
28 is so energized as to effect a movement of the 
armature contact member 3{} from its contact 
making position with the fixed contact member 
32 to interrupt the energizing circuit for the wind- 
ing 26 of the contactor 2{} to thereby interrupt 
the energizing circuit for the heating element 
(hot shown) of the window pane {}. Such ener- 
gizing circuit will be maintained interrupted un- 
tri the temperature of the auxfliary heating ele- 
ment 46 is so increased that the resistance of the 
temperature sensitive element 4{} again increases 
to a value above the resistance of the temperature 
sensitive element 36 to effect the energization of 
the polarized relay 26 to again cause the arma- 

ture contact member 3{} of the relay 2{} to engage 
the fixed contact member 32 and thereby rees- 
tablish the heating circuit ïor the heating ele- 
ment (hOt shown) of the window pane 
5 In practice, the auxiliary heating element 4{} 
is preferably formed of oxides of nickel, man- 
ganese, and/or cobalt which is commonly known 
as a thermistor, and bas the characteristic that 
when cold it will bave a high temperature coefll- 
]0 cient oï resistance, but as the element is heated, 
the temperature coefficient of resistance decreases 
to the point where it will level off at a prede- 
termined temperature. The resistor element 4{} 
is thus selected so that its leveling off point will 
]5 be at or near a temperature which it is desired to 
maintain in the window pane {}. Thus, as the 
auxiliary heating element 46 is heated to a tem- 
perature approximating ifs leveling temporature, 
the resistance of the temporature sensitive ele- 
2o ment 4{) will approach a constant so that control 
of the temperature of the window pane {} is as- 
sumed by the temperature sensitive element 
Assuming that the temperature sensitive ele- 
ment 4{} bas reached its maximum resistance as 
25 determined by the heating of the auxiliary heat= 
ing element 46 to its leveling temporature which 
corresponds to the temperature to be maintained 
in the window pane ! {}, which resistance, in prac- 
tice, will also be that necessary to maintain a 
3o slight unbalance of the resistance bridge circuit 
36 to so control the relay 26 as to provide power 
input to the heating element (hot shown) of the 
vindow pane {} at the temperature which is to be 
maintained within the window pane. If the rem- 
35 perature of the window pane ! {} then tends to in= 
crease to a value above the predetermined tem-. 
perature which is to be maintained, the tempera-- 
ture sensitive element 36 functions to effect a 
change in the slight unbalance of the resistance: 
4O of the resistance bridge circuit 36 to effect a more: 
perfect balance to thereby change the energiza=- 
tion of the relay 26 to efïect an operation of the 
armature contact member 3{} thereoï to an open 
circuit position to effectively deenergize the con-. 
. tactor 2{} and interrupt the power supply to the 
heating element (hot shown) of the window pane 
The temporature sensitive elements 4{) and 
thus cooporate to effectively control the rate of 
5O heating of the window pane {} ïrom a cool tem- 
perature to a predetermined temperature which is 
to be maintained, and the temporature sensitive 
element 36 thereafter effectively controls the 
power input to the heating element (hot shown) 
55 of the window pane {}, thus preventing over= 
heating of the window pane {). By controlling 
the rate of heating of the window pane {} in this 
manner to effect a gradual heating thereof cor- 
responding to the rate of heating the auxtliary 
¢0 heating element 46, it is found that there are a 
minimum of differentials in temperatures between 
different points on the window pane during the 
initial heating of the window pane ! {} to the pre- 
determined temperature. By overcoming such 
65 dilïerentials in temperature, damage to the 
vindow pane, especially if the window pane is 
quite cold when heat is first supplied thereto, 
overcome, as the gradual change in temperature 
will hot detrimentally alïect the window pane. 
7o In the embodiment of this invention illus= 
trated in Fig. 2, the saine numerals are employed 
for identfying like parts of the system illus= 
trated in Fig. 1. The system of Fig. 2 is iden= 
tical to that of Fig. 1 with the exception that 
75 the power supply to the auxiliary heating ele- 
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 ment 4,8 is controlled in. a different manner. 
Thus, as illustrated in lig. 2, the auxiliary heat- 
ing-element 46 is disposed fo be connected by 
the contact member 54 of the relay 66 across the 
output terminals 49 and 5 of a resistance bridge 
circuit 56. The resistance bridge circuit '56 is 
formed of a plurality of resistance elements 56, 
66 and 62 of Advance ruera1 having a low tem- 
perature coefficient of resistance, the fourth leg 
of the resistance bridge circuit 56 including a 
temperature sensitive element 64 having the 
same characteristics as those of the temperature 
sensitive elements 46 and..36. In this embodi- 
ment, the temperature sensitive element 64 is 
disposed in juxtaposition with the window pane 
6 in the same manner as is the temperature 
sensitive element 33, but at a point remote 
therefrom. Power is supplied to the resistance 
bridge .circuit .6,6 from a separate source repre- 
sented by the positive and negative symbols at 
the input terminals 59 and 6 of the bridge. 
In the embodiment of Fig. 2, the rate of heat- 
ing the auxiliary heating element 46 is controlled 
in accordance with the temperature of the win- 
dow pane 0. Thus the resistors ,63, 6{} and 62 
are so selected that the bridge circuit '56 is in 
perfect balance only when the element 64 is at 
a very low value of resistance, lower than any 
which is likely fo be encountered at the temper- 
atures to which the aircraft is fo be subjected. 
As the window pane 0 is initially heated and 
the temperature sensitive element 64 is relatively 
cold and has a low value of resistance, a condi- 
tion of slight unbalance is establshed, in the 
resistance bridge circuit 56 whereby a low cur- 
rent flows through the auxiliary heating element 
46. However, as the temperature of the win- 
dow pane  6 increases, the resistance of the tem- 
Derature sensitive element '64 also increases fo 
effect a greater unbalance in the resistance of 
the resistance bridge circuit 66-, whereby a larger 
current flows through the heating element 4,6 to 
effectively increase the temperature thereof. 
Thus, the temperature of the rate of rise heating 
element .46 and consequently the resistance of 
the temperature sensitive element 46 of the re- 
sistance bridge circuit ,36 is controlled in such a 
manner that the rate of fise of the tempera- 
ture of the window pane 6 is slow under very 
cold conditions. As the window pane 0 be- 
cornes heated and the resistance of the element 
64 is increased, the rate of rise in the tempera- 
ture of the auxfliary heating element-46 becomes 
more rapid with the result that there is a re- 
duction in the total rime necessary for effecting 
the heating of the window pane 6 fo the pre- 
determined temperature. It will, of course, be 
apparent that the resistance bridge 36 functions 
in response fo the temperature developed by the 
heating element 46 and the temperature of the 
window pane 0, in the saine manner as tha 
described with reference to the embodiment of 
Fig. 1 fo control the operation of the contactor 
26 fo control the heating of the heating element 
(not shown) of the window pane 10. 
With the resistance bridge circuit 56 disposed 
as described hereinbefore for controlling the rate 
of heating of the auxiliary heating element 46, 
if will also be apparent that in the case where 
the window pane 6 is initially relatively warm, 
the resistance bridge '6,6 ,will be greatly unbal- 
anced, by reason of the high resistance of the 
temperature sensitive element 66, so that a large 
current will immediately ilow to the auxillary 
heating element 46 to effect an Increase in the 

6 
rate of heating the element 46 at a faster rate 
than where the window pane is initially quite 
cold. 
The systems described hereinbefore are very 
5 sensitive in operation. The controlling of the 
rate of rise of the temperature in the window 
panes prevents the occurrence of excessive dif- 
ferentials in temperature between different 
points in the window panes. In addition fo con- 
10 trolling the rate of fise of the temperature of 
the window pane, the systems also prevent over- 
heating of the window panes. Further, the sys- 
teins are ïormed of standard component ele- 
,ments so that they can be readfly reproduced. 
15 I claire as my invention: 
1. In a system ïor controlling the temperature 
of a window having a resistor heating element as- 
sociated therewith and disposed fo be connected 
fo a source of power, in combination, means dis- 
0 posed fo be operated fo connect the window heat- 
ing element to the source of power, an auxiliary 
heating element having a high temperature co- 
efficient which levels off at a predetermined tem- 
perature disposed fo be connected fo a source of 
5 power independently of the operation of the con- 
necting means, a resistance bridge circuit having 
one temperature sensitive element in one leg 
thereof disposed in juxtaposition fo the window 
and another temperature sensitive element in an- 
S0 other leg thereof disposed in juxtaposition to the 
auxiliaÆy heating element, and means responsive 
to predetermined conditions of the resistance bal- 
ance of the bridge circuit connected fo control 
the operation of the connecting means, said an- 
35 other temperature sensitive element being respon- 
sire fo the rate of change in temperature ofthe 
auxiliary heating element fo so control the bal- 
ance oï the resistance bridge circuit as fo control 
the operation of the connecting means fo limit 
40 the rate of fise of the temperature oï the window 
fo a predetermined rate, said one temperature 
sensitive element cooperating fo so control the 
balance of the resistance bridge circuit as fo con- 
fro1 the operation of the connecting means fo 
45 prevent overheating of the window. 
2. In a system for controlling the temperature 
of. a window having a resistor heating element 
associated therewith and disposed fo be connect- 
ed fo a source of power, in combination, a con- 
50 tactor disposed fo be energized fo connect the 
window heating element fo the source of power, 
an auxiliary heating element having a high tem- 
perature coefficient which levels off af a prede- 
termined temperature disposed fo be connected 
55 fo a source of power independently of the ener- 
gization of the contactor, a relay disposed ïor op- 
eration fo control the energization oï the con- 
factor, and a resistance bridge circuit connected 
fo control the operation of the relay in accord 
6O ance with the resistance balance of the bridge cir- 
cuit, the resistance bridge circuit having one tem- 
perature sensitive element in one leg thereof dis- 
posed in juxtaposition fo the window and another 
temperature sensitive element in another leg 
65 thereof disposed in juxtaposition fo the auxiliaT 
heating element, said another temperature sensi- 
tive element being responsive fo the rate of change 
in temperature of the auxiliary heating element 
fo so control the balance of the resistance bridge 
70 circuit as fo control the energization of the con- 
factor fo thereby limit the rate of fise of the tem- 
perature of the window to a predetermined rate, 
said one temperature sensitive element cooper- 
ating in the bridge circuit fo so control the re- 
 sistance balance thereof as fo control the energi- 
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zation of the contactor to prevent overlieating of 
the window. 
3. In a system for controlling the temperature 
of a window having a resistor heating element as- 
sociated therewith and disposed te be connected 
te a source of power, in combination, means dis- 
posed te be operated te connect the window heat- 
ing element te the source of power, an auxiliary 
heating element which will pass current in two 
directions independent of the window heating oie- 
ment, said auxiliary heating element having a 
high temperature coefficient which levels off ai a 
predetermined temperature, a resistance bridge 
circuit having one temperature sensitive element 
in one leg thereof disposed in juxtaposition te the 
window whereby the resistance of said one leg 
varies in accordance with the temperature of the 
window and another temperature sensitive ele- 
ment in another leg thereof disposed in juxta- 
position te the auxiliary heating element whereby 
the resistance of said another leg varies in accord- 
ance with the temperature of the auxiliary heat- 
ing element, means responsive te predetermined 
conditions of resistance balance of the bridge cir- 
cuit connected te control the operation of the con- 
necting means, and means for connecting the aux- 
iliary heating element te a source of power te ini- 
tiare the heating thereof prier te an operation of 
the connecting means te cormect the window 
heating means te the source of power, said an- 
other temperature sensitive element being respon- 
sive te the heating of the auxiliary heating ele- 
ment te se affect the balance of the resistance 
bridge circuit as te control the operation of the 
connecting means te limit the rate of fise of the 
temperature of the window te a predetermined 
rate, said one temperature sensitive element co- 
operating te se control the balance of the re- 
sistance bridge circuit as te control the opera- 
tion of the connecting means te prevent over- 
heating of the window. 
4. In a system for controlling the temperature 
of a window having a resistor heating element as- 
sociated therewith and disposed te be cennected 
te a source of power, in combination, means dis- 
posed te be operated te connect the window heat- 
ing element te the source of power, an auxfliary 
heating element which wi]l pass current in two 
directions independent of the window heating oie- 
ment, said auxiliary heating element having a 
high temperature coefficient which levels off ai a 
predetermined temperature, a resistance bridge 
circuit having one temperature sensitive element 
in one leg thereof disposed in juxtaposition te the 
window whereby the resistance of said one leg 
varies in accerdance with the temperature of the 
window and another temperature sensitive ele- 
ment in another leg thereof disposed in juxtaposi- 
tion te the auxfliary heating element whereby the 
resistance of said another ]eg varies in accord- 
ance with the temperature of the auxfliary heat- 
ing element, means responsive te predetermined 
conditions of resistance balance of the bridge cir- 
cuit connected te control the operation of the 
connecting means, and means for connecting the 
auxfliary heating element te a source of power te 
initiate the heating thereof prier te an operation 
of the cormecting means te connect the window 
heating means te the source of power, said another 
temperature sensitive element and said one tem- 
perature sensitive element cooperating in the re- 
sistance bridge circuit te se affect the balance 
thereof as te effect the operation of the cormect- 
ing means te connect the window heating element 
te the source of power only when the tempera- 

8 
ture of the window is below the temperature of 
the auxiliary heating element, said one tempera- 
ture sensitive element also cooperating in the 
resistance bridge circuit te control the operation 
5 of the connecting means te prevent overheating 
of the window. 
5. In a system for controlling the temperature 
of a window having a resistor heating element as- 
sociated therewith and disposed te be cormected 
10 te a source of power, in combination, means dis- 
posed te be operated to connect the window heat- 
ing element te the source of power, an auxiliary 
heating element independent of the wlndow heat- 
ing element, a first resistance bridge circuit hav- 
15 ing one temperature sensitive element in one leg 
thereof disposed in juxtaposition te the window 
and another temperature sensitive element in an- 
other leg thereof disposed in juxtaposition te the 
auxilialT heating element, a second resistance 
20 bridge circuit having a third temperature sensi- 
tive element in a leg thereof disposed in juxta- 
position te the window, the auxiliary heating ele- 
ment being connected across the second resist- 
ance bridge circuit te be heated in accordance 
25 With the condition of resistance balance thereof 
depending upon the temperature of the window 
sensed by the third temperature sensitive element, 
and means responsive te predetermined condi- 
tions of the resistance balance of the first resist- 
30 ance bridge circuit connected te control the op- 
eration of the connecting means, said another 
temperature sensitive element being responsive te 
the rate of change in temperature of the aux- 
i]iary heating e]ement te se control the balance 
35 of the first resistance bridge circuit as te control 
the oporation of the connecting means te limit 
tle rate of fise of the temporature of the window 
te a predetermined rate, said one temperature 
sensitive element cooperating te se control the 
40 balance of the first resistance bridge circuit as te 
control the operation of the connecting means 
te prevent overheating of the window. 
6. In a system for controlling the temperature 
of a window having a resistor heating element as- 
45 sociated therewith and disposed te be connected 
te a source of power, in combination, a contacter 
disposed te be energized te connect the window 
heating element te the source of power, an aux- 
iliary heating element, a relay disposed for opera- 
50 tion te control the energization of the contacter, 
a first resistance b]dge circuit connected te con- 
trol the operation of the relay in accordance with 
the resistance balance of the bridge circuit, and 
a second resistance bridge circuit having a rem- 
55 perature sensitive element in a leg thereof dis- 
posed in juxtaposition te the window, the auxfliary 
heating element being connected across the sec- 
ond resistance bridge circuit te be heated in ac- 
cordance with the condition of resistance balance 
60 thereof deponding upon the temperature of the 
window sensed by the temperature sensitive ele- 
ment, the first resistance bridge circuit having one 
temperature sensitive element in a leg thereof dis- 
posed in juxtaposition te the window and another 
65 temperature sensitive element in another leg 
thereof disposed in juxtaposition te the auxiliary 
heating element, said another temperature sensi- 
tive element being responsive te the rate of change 
in temperature of the auxiliary heating element 
70 te se control the balance of the first resistance 
bridge circuit as te control the energization of 
the contacter te thereby control the rate of rise 
of the temperature of the window, said one tem- 
perature sensitive element cooperating in the first 
75 resistance bridge circuit te se control the resist- 
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9 
ance balance thereof as to control the energiza- 
tion of the contactor to prevent overheating of 
window. 
7. In a system for controlling the temperature 
of a window having a resistor heating e]ement 
associated therewith and disposed tobe connected 
to a source of power, in combination, means dis- 
posed tobe opera.ted fo connect the window heat- 
ing element fo the source of power, a relay dis- 
posed for operation to contro] the operation of 
the connecting means, a resistance bridge circuit 
connected to another source of power, the resist- 
ance bridge circuit having a tempera-ture sensi- 
tive element in a leg thereof disposed in juxtapo- 
sition to the window, an auxiliary heating element 
disposed to be connected across the resistance 
bridge circuit fo be heated ata variable rate de- 
pending upon the temperature of the window, 
other resistance bridge circuit connected to 
source of power and disposed to control the opera- 
tion of the relay in accordance with the balance 
of said another resistance bridge circuit, said 
other bridge circuit having one temperature sensi- 
tive element in one leg tnereof disposed in juxta- 
position to the window whereby the resistance of 
said one leg varies in accordance with the tem- 
perature of the window and another temperature 
sensitive element in another leg thereof disposed 
in juxtaposition to the auxfliary heating element 

10 
whereby the resistance of said another leg varies 
in accordance with the temperature of the aux- 
ilia]T heating e]ement, said another temperature 
sensitive e]ement and said one temperature sensi- 
5 tire element cooperating in said another resist- 
ance bridge circuit to control the operation of the 
connecting rneans to connect the window heating 
element to the soin'ce of power only when the tem- 
perature of the window is below the temperature 
]0 of the auxiliary heating element, said one temper- 
ature sensitive element also cooperating in said 
another resistance bridge circuit fo control the 
operation of the connecting means fo prevent 
overheating of the window. 
]5 CLAIENCE L. MERSHON. 
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